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(54) CHEMICALLY AMPLIFIED NEGATIVE RESIST MATERIAL AND PATTERN FORMING 
METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemically 
amplified negative resist material which satisfies high 
sensitivity, high resolution and aging stability required by 
lithography in which fine pattern formation is required, 
particularly electron beam lithography and has excellent 
process adaptability and a good pattern shape. 
SOLUTION: The chemically amplified negative resist 
material comprises at least a crosslinking agent 
represented by formula (1), a photoacid generator which 
generates an acid upon irradiation with a high energy 
beam and an alkali-soluble resin which takes part in a 
crosslinking reaction with the acid generated by the 
photoacid generator to lower solubility in an alkali 
developer. 
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J^U^-yA, tf7.-0- ( p - h )UJ^> X)ls&~)l<) - a -yy^nAfy)^iJ^ 
v'-A, tf^-o- (p - b;VaL>^.ji/7is^.;v) -2, 3 V * > V * > 9 <J * A 

, ifj^-o- (p - h )vx.y — - 2-ff-)v-z, 4 9 > -J*y y*) * 

3f->i», t*^-o- ( n -~f9 — )V) - a - i? * 'j * 3r z/J* , tf ^ - o - 

(n-^ 9 y 7,)V^=-)]/) - a - V 7 )V 9~ V * * e - o - ( n — 7** >W 

*.=.;V) - a - U^*~y)Vin) fcf7.-o- ( n - 7^ 7 ^ — JV) - 

2, 3 y~J*y9~V**y-U, tf7>-o- ( n - 7*:? 7X;v*~;i/) -2-*?- 
4: -s<y 9 y~J* y X^-i/M.^ fcf7>-o- 9 y - a -V* 
fJ^'W^fi/A, fcf7-o- ( h y 7)\>3r ny. ^ — ;v) - a - S J 2 ^-)U9' 1 ) * 

^rvA, tf^-o- (1, 1, 1 — h V y )\/ 3r & 9 y x )]/ ~ )]/) - a -~Jj?-)vyi) 
*^yA, fcf7-o- ( t e r t -~f9 7*^* — jv) -ff-y^fii/^'Ji + yA, fcf 
7,- o - (/^-7;u^-n^-^ 9 7 7>;v*.=. jv) ^u + va, - o - 

(-77 U^*ri/ )]sA)l<fc~)]/) -d-y^fi^n^yA, tf 7 - o - ( ^ V -If 7 7. )\s 
* — - a fl/^y^ + VA, fcf 7 - o - (p--7;v^-n^>-tf>^;v^^.;v) 

-a-vVf JV^'J^-^yA, t*7-o- ( p - t e r t - 7*f-;V^7-tf y 7. )V ~ )\<) 
-a-y^fiV^'J^yA, tfx-o- (^yl/>^JV*-*) -«-y^f JP^'Ji 
^yA, fcf7-o- (*>7r-^W-JV) - a -v7^;w^V **=yJ±*£tfmfhin 

[0 0 3 4 ] 

l/^K:fflv^*L4 35*§#J *3 J: 0^ - 7 ft m <0 KJS <fc «9 ft® * S tf> T - * 7 

<a»-£$FJg4T-;j- >fi, ^7-tr7 7;w*7$T — h)vxyxjv*>«7-t>, 
4- (4- h;vx>7^*-;v*^>') s<yj£ y T.frfryW.T ~% y, ^y 9 y^^ru^ 
y^y?,)V*yWLT-*y, 2, 2, 2-h'J7Wox^y^ji/*>S7-*>, 7 ± 
7)V7tu7*9 y xjvfcywtT y v ^y°9 7*%? 9 9 y 7, )v*yw.T y , 

*>77^^)l'*>f7-t>, 2, 4, 6 - h 'J -< 7 ^ a t: JV<^ > -If > 7 JV* > S7 x 

^ 7^-e&;g> 0 

[0 0 3 5 ] 

#^>f <Dmr*fr 1 0 0 LT 0 . 1-30 M*^. U$ L < fi 1 ~ 2 0 fiS^t 5 

t ^ "C § & o 

[ 0 0 3 6 ] 

^JK Ity^nA^y;^ if 3 -7 h ^y7fiK ^f*xfHK/, ;V7? 
/l/^-hy, v^n^y^y^, 3-xhJryxf;i/7 J nk"i^.-h, 

3-xf^-y^f^7'nt^^-h, 3 - > h+^f;V7 , n^^ T-trbS^f^ 
f-;v> r-fe hS^f x.f-;i/, y'7tf>7JV3-JK tf ;v tf > ^pf -f- ;v, vf ;p tr y Wi x- ;w 
, 7*0 e 1/ > y' V n - y ^ f jvx-r ;v, y°u \d v y 9" } ) 3 - JW^e J xf ;vx- 
> 7"n t: r?-;i/^y y f-;vai--r ;i/yn tf^-^.— 7nt>y^'J 3-;i/ty 

aif-;i/jr.--r;V7°n fc:^-^- h , xf-Wy*ij n ^;i/-ty ^fjvx-f ju^-uy9'V 
3-M7xf)i/x-r)K yxf yy^'J 3 — y y f;vx-riV, yxfi/y^'j 
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t';VJi--r /UT-tf - jli^fA', SiK-z-^K ILi^nt:;!/, -r h 9 ^ V ;w 
[0 0 3 7] 

Mti^/n fcf U> ^'J 3-jV7)V+iVx-f JV7-bf - h tllTi^Jl/X^fK-liio 
ltl*l-40 1 bo, fllx-tf;* ^■f-frg. -7u\i)i<&m&mft>ti2>fiK *-ci> 

■fcr-- h Ki± 1 , 2 fc 1 , 3 "9 . S^-g^jfi^fc-^-C 3 ffc^ttf* 

. xf;vl, ynbf;v^^jf f,tt«,^ + xf ^fg^Jo 

[0 0 3 8 ] 

ISJi LT/nt>>^'J 3-;v7JU^JVx-f;i'7-i:f"- h £rifolHrr*B&fc it-^mM^ 

< (i, tfl^^^i; D-jl/7)K^x-f^7^f - h £ 6 0 ~ 9 5li%, %M.T )V 
*)VX-Kt-)V* 5 ~ 4 0ll%^^tt4it!^i LV>o "7°n xt-;vt;v 
^ ;v jc- x ;v T -b t- - h v> t , Jfcfifteajfl:^*) WS?& 4 * «9 , r * t 

[0 0 3 9 ] 

~ 2, 0 0 0 5ilfc§&> j(f i L < li 4 0 0 ~ 1 , 0 0 Oiigtt^S^ gE^^^M^t? 
[0 0 4 0 ] 

[0 0 4 1 ] 

lfX7yFIUTIJ, 4, 4' - vTv K7i-W7 r W K, tf* (4-7vM 
>->*;V) ex (3-^nji/-4-7y^>7)V) kfX- 4 - 7vF^ 

^•Jr^ 2, 6-tfX (4-7-7K^>y'Jf>) -y^nA^t/>, 2, 6 - tf 
7. (4 —TV K^>y'J 7* > ) - 4 •?-;V>'^ n^^y ytfig\f t>H& 0 
7JV3^fy^f)^'J x?-;v> u )VMk LT, fh7^ h^r->^^;v^'J <J ;w 

1, f^y^f JV-4, F^fyxf l/y>l/7, If/;^ h^y^f 

7JV3^y^f)M7^ Vffifc LT, ^ + t^FJfy^fJM75>> ^^fxh^y^ 

[ 0 0 4 2 ] 
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2~4 0Jt«§B> JSF4 L< H5~2 0fi*S&-C*4o ±»**#Jii*«Xtt 2 ffiM±ii^ 
[0 0 4 3 ] 

^JR-^"? * - > y'xi 7 r 4 £[p]±-r £ £ t ll)o 
[0 0 4 4 ] 

i©*? tT(i. m-m, m~m, m^^mmmr $>m, m&rz 
>m, <ym, mmw.r ^ym, *jv>K^->jvi^tt^tti^i, 

[0 0 4 5 ] 

JUfcfftKti, ^-m^fliU^T ^ ymt LT, T^-T, ^WrA a.-f-;i/T5> 
^ n--fu\d)VT , A y-fu\L)\^r ^y , n-/f^7r/, ^V7*f^7 5>> s 
e c --ff-J^T 5 y, tert-7f^7 5>, ^>fJV7 5"A tert-75Jl'7^ 

> N =s9 u^.y^-)vr < y. A^^jvrr/, is? n^^^^r ^ ^•f-jvT ^ >^ 

^-^f-^T^>, A.=.;|/T^>\ f'>JV7TA Kfy^7?>> >> V 

>y'7rA xfV>y*7 5A x h 9 ^ l- > ^ > 9 5 >#^J^ $ 
m=-m.<DmmmT^ >mt LT, y^f^7 5>, yxff75A y-n-7neH 
5 >\ yVV7'nk 1 ;V75>, v- n - "7* )VT ^ y ^ yVV7*f JP7VA v- s e c 
-7*f JV7^^, y^>f;V7 5 A -/'y^n^yf ;V7 5>, yA^y^rrA fv' 
^DA^y;i/7 5>, V^--f^)VT ^ y, y*^f-^75>, yV-;V7r/, 9 Jj* s sfr 
T^y, -7Ffy)P7r/, y-tfJI/7r/, N, N-y^fWfV^y'7? A N, 
N-v^f-JVJi^-V>vT5 >, N, N-->^^-;i/T- h ^^f-l/^^O * ^ >#WJtJc£ 

m~B.<vm%HWiT^ym.t\.X, MJ^JVT^ > U Jif-^T^ >A fJ-n-^n 
f;i/7?y, h'MVT'ne^T^y, b 'J - n - 7*f-^7 ^ > , h l J^V7 , f;V75y 
> MJ-sec-7'f)V7rA fijAyf ji/7?y, > y n^>-f-jur ^ >\ h'J 
A^y)V7TA h'JyyDAJfy^T^y, ^ ij ^\ y°^- )V T ^ > . h- 'Jiyf-^7 5 > 
, fij;-^7?>, HJfyJP75A MJKfyjl/jrA h'JW75>, N, 
N, N' , N' -Tf7^fWfV7y7r/, N, N, N' , N' -tf^^fW 
f-p>v7^>, N, N, N' , N' -rfy^f^rhyxf-uy^y^r/f^ 

[0 0 4 6 ] 

<~<yy)VT^y, y ^^-f-jur ^ y , ^yvjviJjj-frr^y^&fflTFZti&o 

[0 0 4 7 ] 

^MTzyM&zFmm^tTzymv^wmtLxit, r-vymmfo wX-i*. r-v 

y, N-^f^7x'J>, N-xf JV7X'J > N N-^n tf;kT-'J N , N-y'^f 
;i/T-U^, 2 fJP7x'J 3-^^7x > j > , 4-^fJV7x'J7, ol-?-;VT~ 
'jy, 7 5 nh , ^7x'jy, h>J^f-;V7x'Jy, 2 -~ h U7~>; 3--hnT-'J 
4 -x. h n Tx. U 2, 4-7-hn7x'JA 2, 6-yxhn7x>jy, 3, 
5-v->nT-iJ>, N, N->7f;^Hyyf) > y7xxjv T 
? >A ^fJA/7x^;l/75 7, F'j7iXjP7rA 7i-l/7y'7r/, t7f^7 
y'7?7t7^kA ^v-^mmfc fcfn-JK 2H-tTn-;u % l- 

^•f-^liD-^, 2, 4-y>fiHi , n-jv > 2, 5-y^f^t:*D-jK N-^f^t' 
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x 'f 5^V-JV, 4 -7f-JW ? iTV—A'^ 4->f*-2-7x-JV^r/-JVf) 

, e 9 v*- ^gNfrft, 7 7 >ffig#> tr n y t'nv>, 2 - 7 ■f-ju 

v>\ y^;vtT y 4- ( l t°'Jv>> ->'7 ^-^t: y , h<; 

'Ji7> % 4-ter t -7*f-;>t: 'J -/7x-;l/k''JyV v ^>yJHl'Jy>, 7 h 

^yt'Uy>> /Kyt''Jy>, y^ h^yb"'Jy>^ 1 -7 2 - fcT 'J 4 

-k"n'JyVe'Jy>, 1 -^f)l/-4-7i- jm" 2- ( 1 -if^n ti )V 

) f'Jyy, T^e'Jy'A y^f^T^^'JyVf) , M U ^->* 'J 5 

v > mm®- , tf 9 v > t: 9 y y mmfc, tr 9 v* y ->* > it«#> tr ^ y v > $m* 

1 H--Y >^!/-/H*«H*, >f>K'J>«##, *7'J>»*W* (Wittf, *7'J>, 3 

-^y'jy*;v^F'j^) > v * j y ymmfe, *sv j y ymmfo, *-rw>m 

1 0 -7 xt7 'J >f£i*#, 7f->fl#, 7f7y>if#, ^7->gM*fc % 
^77y> ^7-7 ;vf£ilf£#, y v > SMWMSWWia* S ti & 0 

[0 0 4 8] 

-f~>>\ 7-f-:* — 7. 7x^*77^7, 'Jy7, 3 - 7 ^ 7 t° y y > - 2 

-*;Hj?>SL ^^r-777-7f) ^tWJ*^, 

7,JP*-JPi*|ftl)^iift^ii: LT, 3-t*'Jy77JV*>f, p -h;vx>7^ 
* > » fc: y v - ^ 3 it, 

=r - M^M^fk-^t) i LTti, 2-Hf*n^yt , 'J-77, 7^7V7-iK 2, 4- 
^y'J>y^-JW 3-^>F^^7^7-)Hi Kl/-h, tyx^y-jl/j^, vx. 
?7-JV75>, h'Jx^7-^75V, N-xf-A'yxJ'y-^T?^ N, N-yx 
fji/x?y-;v75>, f , HV7 p n/V-;i'75 7, 2, 2' -^Vyx^y-jw 
2-7?;x^7-)K 3 — 75 7 — 1 -7d;V-JK 4-7^7-1-^7-^ 
4- (2-kKD^yxfjl/) tM'J7, 2- ( 2 - H Kn^yxfjV) t''Jy>, 1 
- (2-tKn^-7xf;i/) tf^9v>, 1- [2- (2 — t: Kn^yxf^y) x.^-;v 
] t>yy>, t>'Jy>x^y-jK 1- (2 -fc Kn^pyxf jv) t:n'Jv>, 1 - 
(2-tKn + yxfA/) -2-H*n'Jy7 7, 3-fc°^y-7V-i, 2-7n;ryy^ 
3-tTnyi/y-i, 2-7oA'7y^-JK 8 - Fn^yxn'j y>, 3-7 
-< * * y yV - JK 3-hn;V-^, l-7f ^-2-k'n'Jy7x^7-JK 1 — T 
y'Jy7x^-*, N — (2-HKH + yXf Jl/) 7?JKU*, N- 

75 vmmfotLTit, *;Vi75 F> N-^f-^;VA7 5 F, N, N-77fMf 
A 7 5 K, 7-tr h 7 5 F, N-7 f;V7-tr b75 F> N, N--/7f JV7-fe h 7 5 F, 7° 
ok*t775 F> ^7X75 F^WJ/^S tl&o 
5 FfSfttLTii, 7^M5 F, t7-77^5 F, t W 3 K^2&*0fljj*3 *i* 0 
[0 0 4 9] 

Mt'TiE-^jt (b) - 1 x-7jkzti&M.mmk&yafrt>Mtf*i2> mttn±2m.&±*& 

Jul- Jitt-clJ, 



JP 2004-69855 A 2004.3.4 



N (Z) „ (Y) s - n (B) - 1 

5t4\ n=l> 2, 3X-$>Z> 0 1ifilZ (±|WI--e ! bm^oTV^T , b^. < . Tfa-^5t (Z) 
-1~ (Z) — 3 i i: # ? "C # & <> Mil Y ^ £ fi^Ht^X TK^JE^f- & L < fitt 

[0 0 5 0] 
[it 15] 




(Z) -1 



(Z) -2 



(Z) -3 



[0 0 5 1 ] 

ii-c, r 3 ° ° , r 3 ° 2 , r 3 ° 3 \*}km$ki- 4<vnmfc$tz\*frmk<r>T)v*v 
r 3 ° 1 , r 3 ° 4 tefcmu?-, ^*»i-2o©E«tt, 

JiJ|tfeOT/i'+;i'S-C* *J . i:Kn^y;v|, jc--r;v*> x^tii'S, ^h^SftS-l 
wi^^-A,wTfc ji.v> 0 R 3 0 3 (±¥^^> &a^i~40i£»R4fcttfl*R 
<dt )\<*vy m-e&y) , R 3 0 6 li^SfSfe l ~ 2 o ©fiflMfc, **vm45R«^t 
JV^J^T^ «9 > t Kn^v'^I, x^r;vl^ -x*-r;uS> 9 ? h 1 ^itW. 

[0 0 5 2 ] 

(B) - l-CfJS*L*^Kjtt^#fl9»-liTSBt«*S*L*o 
h 'J 7, [2 - (^h^r->p<h^->) T<>, MJ * [2 - ( 2 - P< 1- ^ v'-X h 3f 

v) 7 5>, h 'J J* [2 - (2 - * h^yi h^y^ h ■xf-JV] 7 5>> 

h x ) * [2 - ( 1 h^r^o- >^r~>) 7 5 h 'J * [2- ( 1 -x. h 

h^r-» jcf-;w] 7 5>\ h 'J * [2- if^] 7r/, h 

[2- |2- ( 2 - t Kn^fyx h3r>0 x. h x.f-;v] 75 4 , 7 , 13 

, 16, 2 1, 10-y7ft*y^o [8. 8. 8]^*+^ 

4, 7, 13, 18-ff5t*t-l, 10 - y*7f^^n [8 . 5 . 5 ] J- 
•{nt>, 1, 4, 10, 1 3 —r Y <y***y- 7 , 1 6 - y*7f tf->^ n** ^ y 
, l-7f-l 2-^77>-4, l-7f-l 5-^?9'/-5, l-7f-l 8-^ 

9^>-6, h'M ( 2 - y * )V**c i/x.?-)\,) 75>, ( 2 - * ;v ^ * 

vjc^-;v) 7 5>, h'J^ (2-7tf + yxf^) 7 5V, MJ * 

*^f->Jif-jl/) 75>, M)* (2 ;P^-^r->ccf-;V) 7 5>, hVT, (2 --TV 

2 - H°/s-n-f M*->xf)i') 75>, N, N-tf* (2 - 7t h+->xf ;v) 2 - (T 
•fe h *z/T-k h xf;i/7r/> MJ (2 - * Y*~yft )\s#=-)V%*-yx<f-)\<) 7 

5 ^> (2-tert - 7*h * * ->a^;v) 7 5 Y V X [2 - 
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(2-^V7'n«y) 3-<$-)\<~\ T$>, MJ* [2- Ky*W-JWf;V) 
^^yxfjv] 7?>, MJ* [2- (tert-7*F^^AW-WfW^y) ^ 

hVx [2- (x>^ u^^r v^^4rv*;v^^-)V^ ->) 
T^>. h';.x (2 h^v-^JV^^JV^^^) T5>> h'J* 

xx. ;l,:x.f-;w) N, N-tT^. (2-t Ka^yxf jl/) 2- h^ry*^*^^ 

) xf^75>, N, N-tf;^ (2-7*F^yif^) 2 - I- * Z/% )V#-)V) xc 
-t^T?^ N, N-tf^> (2-HKo^fyxf;v) 2- (xKyAW-Jl') 
T^>> N, N-tf;*. ( 2 -T-b f^v-x^-;u) 2- (xx. h- i> * xf jV7 5 

N, N-tfX (2-tFn^yxfjv) 2- ( 2 h ^iv^x h *x># ;V^-)V) -X- 
■f-;PT5>> N , N-tf* (2-7tf^fyxf-j|.) 2- ( 2 - h Z/z- Y * x> # )W** 
^x^) jc^-^T ^ N, N-tf* (2-kFn^yxfj|/) 2- ( 2 - V: Kn^rtVxn h 
^xV#)W-K-)V) aif-^T^y, N, N-fcf* ( 2 — T-tr h ^^ifJI/) 2- (2-7-tr 
h v-x. h- ^i>^;l/^xx;p) jx-f-;vr^>. N, N-kT;* ( 2 - £ Kn df yVxr.^-^) 2- 

[ h- 3rx># )W1?-;u) ^ h- *y* xnf-jl/T?>, N, N-tx'7 (2-7-tr 

f + yxfjb) 2 - [ (^t h^x>^)t"K^;i^) h^v^;p^xx;p] xcf-^r^>> N, 
N-tT^ (2-tKa^ryif Jl') 2- ( 2 3r V ~fn *°3r i> * ;v#xx;v) xt.f-;W7 = 
>v N, N-l^^ ( 2 -T-fe h 3rx>^f-;V) 2- ( 2 - ^- V "/n x> * )V*Txx ;p) xr. 
f-)WT^>, N, N-^* (2-HKn^fyxf;p) 2- (th7tKD7;V7'J 
xV#)V^-;v) xf;V7?^ N, N-tf* ( 2 - 7 -b h i>xcf- )V) 2- (f h5KK 
U7;V7'J JVt^y^^^xjv) x.^)VT^y, N, N-kT.x ( 2 - H Kn ^ i>xr.-f-;v) 
2 - [ (2-t^yfb7tK077>-3-^^) ^-^iV*)V/i?xx;v] xc-f-jvr^ >\ 
N, N-tf* 2- [ (2 -**7f h 9 ^ Fn75>- 3 -4 

)V) ^xV#)W-*fxx;i,] xr.^;vr^>, N, N-^7 ( 2 - Ku ^r->xr.^-;v) 2- (4 
-l: Fn^rtv^" h^rx>*^^x.;ix) aif-;V7^>, N, N-H"* ( 2 - * ^ ^ * x>xn 
2- (4 )l^^x>:/ h ^x># )l^xx;v) xt-f-^T 5 >\ N, N-t:^. (2 
5 2- (2 -*JI/5 JU-^-^v-jl h ^rtv* ;i/^xx.;u) jx ;i/ 7 ^ > 

> N, N — tf 7. (2-^h*yxf*) 2- h * ;WjKxx.;w) xcf-;i^75>, N — 

(2-tKn^yxf^) fcf* [2- h ^rv'57)V5}exx;ix) xr.f-;v] 75>> N — (2 
-T-fe h ^xvxn^-;v) t*7, [2- h 4r x> * ;V^x^;u) jx^;V] 75>, N- ( 2 - lx 
Fn^iVJif-)Ix) [2- (a^ F^r )PjK^x;V) xr.^;i^] 7~>, N — (2-T-feh 

^f->xrf-;ix) lx*^ [2- (xti h 3r xt^-jl/] T 5 > > N- (3-KKnJfy 

-l-yntTjU) fcf^ [2- (p< F^r )U^xx;v) 7T/, N — (3-T-feh 

fy- 1 --7°n tf)V) t*7, [2- (p< h*iV3&)V^xx;v) xx.f-;v] T?>> N- (2-^ 
h^vjx^;v) [2- h^x>*)W^xc;v) 7 5>, N-7*f JVt"^ [2 

- h+y*;^x;v) r^y, N-^f ;h^t; [2- (2 h ^->xc h 

t>*)V5}?x^;i/) jcf-;v] T^>, N-^^-)VtT^ ( 2 - T -b h ^ xVxcf- JW) 7?>, N- 
-x.^-;l/tr^ (2 -T-fe h ^rx>xx.f-;v) 7 ^ > % N~^f ( 2 - tlV^n JV:* ~> -X- 

^)1^) 7 5>, N-^x^-^H"^ [2- h ^v#;i^xx;i^3rtv) xr.^;iy] T5>, N 
-xr.f-jvex [ 2 - (tert-7* h^rxV37^5Kxi;l/^^r~/) xcf-;v] f'J^ ( 

h ^x>* T^^s h'jT, (en > ^rtv^7 ;u^xx;pp( •f-^) 7 = > , N — 

^TUf* (p< h^riv^^^xx^^f-^) T^>, N-^^ri>)Vtf7 (^F^rxV^^^xi 

[0 0 5 3 ] 

oee^*(i, p-^M^sr^i o oiimlto- 2^mw>, #^o. o 1 

~ l M ^ S-^ L (7) JS-c* S o @B^« )&« 2 m* §15 * jfi x. & t K5JK*««:T t "T ft 
[ 0 0 5 4 ] 
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[0 0 5 5 ] 

- ^ ;^(7) jj€ >J * 3r 5/ JC-f - l/VrMJl-T'J - T -Mi> «K »J * * yxf" V > *K U * * 

v > v ;v tr * y y 9 - h , *K V * * sz-x-f- i/>y;ve^>*yAjv5f-h, 

- K #V **~s^)/yv)V\£?y Y UfTl/- h#<7)*°'j *^->xf-UWJHf ? 
yB®iW.^*-T)l><D; y&WmffiWLM, Y v 7°E F 3 0 1 , EF 3 0 3, EF3 
5 2 ( K^A^n^^ «y) , ^ 7 r v 9 F 1 7 1 , F172, F173 (7<B;4W > 
^ft^It) . 7U5-KFC 4 3 0, FC43 1 'J-xA) , T^^if- FA 
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